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{xt; t = 1, ..., T }
yt = f(yt−L, yt−2L, ..., yt−mL) + ut, ut|σt ∼ N(0,σ
2



































· · · ∂f∂yt−(m−1)L
∂f
∂yt−mL
1 0 · · · 0 0
0 1 · · · 0 0




yt = f(xt) + ut,











M ≤ T J







ϕ(z) = 11+exp(−z) , z ∈ ℜ βg ∈ ℜ
L, ∀g = 1, ..., G
α1 ≤ ... ≤ αG.
T ′MTM
log σ2t = µ+ ρ log σ
2
























) + εt, εt ∼ N(0,ω2), t = 1, ..., T,
L2




















) + ωξt2, ξt2 ∼ N(0, 1), t = 1, ..., T.
σt
ξt
ξ∗ = [ξ∗1 , ξ
∗
2 ]
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⊆ ℜp σ2 = [σ21 , ...,σ
2
T ] Y = [y1, ..., yT ] λ ≥ 0
p(θ) ∝ ω−1.
L, L2 l1, l2
m1,m2 G1, G2 L1 = L2 = L l1 = l2 = l m1 = m2 = m
G1 = G2 = G








M(Y) G = 1 L = 1 n
G L m n
λ σt = σ
λ

yT ∼ p(yt|xt), st ∼ p(st|st−1),
st
Yt p(st|Yt){
s(i)t , i = 1, ..., .N
} {































t+1, i = 1, . . . , N
}
























δ ∈ (0, 1) a = (1 − b2)1/2 b2 = 1− [(3δ − 1)/2δ]2.
pˆN (Y |θ)
p(Y |θ)
θ(j) Lj = pˆN (Y |θ(j))























p(ut|st−1; yt) = p(yt|st−1, ut)p(ut|st−1)/p(yt|st−1).
p(yt|st−1) p(ut|st−1; yt)
g(yt|st−1)
p(yt|st−1) p(yt|st−1) = N (E(yt|st−1),V(yt|st−1))
p(ut|yt, st−1) ∝ p(yt|st−1, ut)p(ut) p(ut|yt, st−1)
M uˆmt m = 1, . . . ,M





2 (ut − uˆ
m
t )











2 (ut − uˆ
m
t )









λm ∝ exp {l(umt )}
∑M









t = 0, . . . , T − 1 skt ∼ p(st|Y1:t) π
k
t k = 1, ..., N




















k = 1, . . . , N ukt+1 ∼ g(ut+1|s˜
k






































p(st|Y1:t, θ) ∝ g(yt|xt, θ)
∫
f(st|st−1, θ)p(st−1|y1:t−1, θ)dst−1,
p(st−1|y1:t−1, θ) t−1 t−1
{
sit−1, i = 1, . . . , N
}{






































∇ log p(Y1:T |θ) = E [∇ log p(s1:T , Y1:T |θ)|Y1:T , θ] ,
∇ log p(s1:T , Y1:T |θ) = ∇ log p(|s1:T−1, Y1:T−1|θ) +∇ log g(yT |sT , θ) +∇ log f(sT |s|T−1, θ),
s1:T p(s1:T |Y1:T , θ)







t−1 +∇ log g(yt|s
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δ ∈ (0, 1) αit
mit = δm
κi





t−1 +∇ log g(yt|s
i
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